Vascular congestion in ischemic renal failure: the role of cell swelling.
Experiments were performed on rats to examine the cause of the vascular congestion that accompanies renal ischemia, and the potential role of cell swelling in its generation. Renal function and gross morphology were examined after reflow, whereas tissue morphometry was performed both before and after reflow in kidneys. Small doses of mannitol applied into the renal artery just before ischemia greatly reduced the incidence of vascular congestion and the depression of renal function. During ischemia the outwardly directed swelling of the proximal tubule depleted the interstitial and vascular space of the cortex and outer medullary outer stripe and the inwardly directed swelling of the thick ascending limb occluded the lumen. Mannitol reduced cell swelling, lessened the depletion of the interstitial and vascular space and eliminated the occlusion of the thick ascending limb. It is proposed that the loss of interstitial and vascular fluid during ischemia is the cause of the vascular congestion, which, in turn, is responsible for the poor perfusion and impaired renal function seen after ischemia.